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Abstract— This paper presents a new specific system based on 
RFID technology to help blind people find the other party in 
their meeting place. This system, uses a device called Smart 
Director or SD, equipped with Active Tag and RFID Reader. The 
blind person, the visitor, adjusts the SD with the identification 
number of the other party who has shared it previously for 
example on a telephone call, and takes the device to the meeting 
place. When the blind person arrives at the location, the reader 
of the device receives signals from the active tag of the other 
party's SD. It then identifies his/her position based on the 
intensity and direction of the received signals and tell it to the 
blind person. In this way, blind people can simply identify the 
position of the other party in crowded places and find each other.   
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I.  INTRODUCTION 
The blind people are part of the society, and they are busy 
with their jobs and doing things daily just like other people. If 
blind people, like other people, are to benefit from 
environmental and urban services, we should consider their 
specific daily needs and design and supply appropriate tools to 
meet their needs. 
One of these daily needs is to handle personal or work 
appointments in the city. The blind person goes to a location in 
the city for the meeting after coordinating the appointment with 
the other party in a telephone conversation. For a blind person 
it is challenging to find the other party who may have never 
met before, in a public place like a street, square, park, 
restaurant, coffee shop, or lounge, since he/she cannot observe 
their surroundings in that place and find the other party in the 
crowd. This becomes even more serious if the other party (the 
visitee) is also blind, so no one can see the other. Calling the 
name of the other party is not a solution, because the sound is 
lost in the crowd, or it may be prohibited to create a loud voice 
at the desired location.  
Radio frequency identification (RFID) is one of the 
technologies that have being used for localization. RFID uses 
radio signals to identify objects and helps to detect existence 
and location of them [1,2]. Although newer technologies such 
as global positioning system (GPS) and Wi-Fi positioning 
system (WPS) are used today for positioning, the former is not 
effective for indoor localization, and the latter is dependent on 
the existence of WiFi in the building. Recently, there have been 
many researches using RFID for localization in specific 
situations and improving its efficiency. However, none of them 
has addressed localization issue for blind people.  
Authors in [3] combine RFID technology into a navigation 
system with GPS and a gyroscope to improve the accuracy of 
positioning specifically in tunnels or downtown areas where 
GPS signal is weak or lost. In [4], authors propose a real time 
indoor RFID positioning system which uses passive tags to 
lower the cost as an economical solution for identifying the 
location and movement of personnel and goods. Researchers in 
[5] present a new positioning algorithm which uses two mobile 
RFID readers, and passive or active randomly distributed tags 
with known locations. The location of the unknown tag then 
can be estimated by using the multilateration equation with the 
locations of the known tags and applying Kalman Filtering 
technique. The work proposed in [6] is an RFID positioning 
system that uses a Kalman filter and calculates the location of 
the object based on signal strength disseminated from nearby 
RFID tags and a database including tag numbers and their 
positions. Authors in [7] present two hybrid indoor positioning 
methods which both are based on wireless sensor network 
(WSN) and RFID. One approach uses an extended Kalman 
filter (EKF) technique whereas the other one exploits a particle 
filter (PF) algorithm. A new technique is proposed in [8] to 
accurately estimate the indoor location of pedestrians by 
combining inertial navigation system (INS) and active RFID 
technology. This approach uses received signal strengths 
(RSSs) from multiple active RFID tags with known locations 
to help a position estimation method based on foot-mounted 
inertial measuring units (IMUs). In [9], authors propose an 
RFID-based approach for indoor tracking and positioning of 
small-sized laboratory animals. Their method exploits a near-
field (NF) RFID multiantenna system which works in the ultra 
high frequency (UHF) bandwidth, to identify and locate the 
passive NF RFID tags implanted in animals. They also develop 
and integrate an algorithm based on the measured received 
signal strength indication (RSSI) to enhance the accuracy of the 
tracking system. Authors in [10] present a portable RFID 
indoor positioning system which uses one RFID reader as the 
targeted device and two active RFID tags as the landmarks. 
Their proposed system utilizes Kalman-filter drift removal 
(DR) and Heron-bilateration location estimation (LE) 
techniques. Presented approaches in [11,12] suggest that 
providing each object with multiple tags significantly improves 
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the efficiency of RFID systems when encountering radio noise, 
object occlusions, and other interfering factors. [13-15] use 
RFID technology for automation and control in some smart 
systems. 
 
II. PRESENTED MODEL 
In order to overcome the daily challenges of visual 
impairment, the blind people use simple and useful tools such 
as a white cane to sophisticated and expensive tools such as 
sight prostheses. All these tools are functional, and a blind 
person usually chooses one or more tools depending on their 
life, environmental, physical, and financial conditions to 
overcome those challenges. Variety and innovation in 
providing these tools can make life easier for the blind people 
and increase their productivity. A well-designed model is 
required for an applied system [16-22], and it should explain all 
features of the system [23-26]. This paper presents design of a 
practical system along with a device whereby the blind people 
can easily find each other at public and perhaps crowded places 
for their appointments. Although the concept behind the system 
is not so complex, it can address complicated problems for its 
users [27-35]. 
The system is based on RFID technology, and the device 
comes with a battery, an active tag, an RFID reader, a receiver 
and transmitter antenna, a microcontroller, a keyboard, a 
speaker, and a vibrator. 
A unique 9-digit number is stored within the active tag, and 
the tag is broadcasting this number continuously in the 
environment through the radio waves using transmitter 
antenna. This number is also engraved on the body of the 
device on Braille, so the owner of the device knows the unique 
number of it. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Smart Director (SD) 
This device is called the Smart Director, which will be 
referred to briefly as the SD in this article. Each of the two 
parties (the visitor and the visitee) must have an SD device. 
The microcontroller memory (ROM) has two applications, 
which is explained below. 
After the meeting location is determined in a phone 
conversation and receiving a unique SD number from the other 
party, the first program is executed by the blind person before 
going to the meeting location, and the unique SD number of the 
other party is entered to the program to be stored in the 
memory. From now on, the SD becomes sensitive to this 
number and if the SD is placed in an environment where this 
number is in the radio waves of that location, then the second 
program, which is discussed next, runs. The pseudocode of this 
algorithm is shown in Figure 2. 
 
void Save_ID() 
{ 
    cin>> ID_Code; 
    if (Is_Valid(ID_Code)) 
    { 
            Store(ID_Code, DataBase); 
            Beep; 
    } 
    else   
    { 
         Beep; 
         Beep; 
    } 
} 
 
Fig. 2. Pseudocode of the algorithm for storing the unique SD 
number of the other party in the memory. 
 
The second program identifies the direction of the visitor's 
location based on the data received from the SD reader, and, 
with the command given to the vibrator, determines the 
vibration intensity. So, the visitor will be informed about the 
direction of the location of the visitee by the vibration. The 
pseudocode of this algorithm is shown in Figure 3. 
 
void Person_Detector() 
{ 
     while (1) 
     {       
          cin>> ID_Code; 
          cin>> Wave_Power; 
          if (ID_Code == Restore(DataBase)) 
              ON_Vibra (Wave_Power); 
     } 
} 
 
Fig. 3. Pseudocode of the algorithm for identifying the 
direction of the visitor's location based on the data received 
from the SD reader 
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As previously said, the blind person receives the unique 
number of the SD device of the other party when they are 
setting up the time and location of the appointment over the 
phone or using other communication devices, and then enters 
that number into their SD device after the call. At this point, he 
can turn off the device and turn it on when arriving at the 
location of the appointment. At that time, the scenario of 
finding the standing location of the other party should be run. 
This scenario is represented by the activity diagram in Figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. The activity diagram for the scenario of finding the 
standing location of the other party at the location of the 
appointment. 
 
By running the aforementioned scenario, or repeating it if 
needed, the blind person will find if the other party is at an 
average distance of 50 meters in the surroundings, and steps in 
the direction that vibrator of the SD warns to reach the exact 
position of the other party. It needs to be mentioned that the 
visitee shouldn’t change his/her position during this process or 
it will take a longer time for the blind person to find the 
location of the other party. 
III. EXPERIMENT AND RESULTS 
To test the functionality of the system, its circuit was 
implemented on a bread board in the lab of Rayan Shid Nama 
engineering company (RSN). A monitor was used instead of 
the vibrator in the circuit. Figure 5 below shows the 
implemented circuit.  
 
 
 
Fig. 5. The implemented circuit of the system 
 
The active RFID tag was prepared in a wrist strap and 
placed on the hand of one of the staff members in the role of 
the visitee which is shown in Figure 6. 
 
 
Fig. 6. RFID tag in a wrist strap 
 
Afterwards, the person with the wristband stood as a visitee 
in a totally dark hall with an approximate area of 500 square 
meters. Another staff member played the role of a blind person 
and entered the hall as a visitor while carrying the circuit with 
himself. He did not know the exact location of the first person 
(visitee) in the hall. 
After entering, he rotated the circuit around 360 degrees, in 
any direction. If the message received by the signal on the 
display, he moved in the same direction, and if not, he changed 
the place of standing randomly and repeated rotating the circuit 
360 degrees around until he could reach to the location of the 
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visitee. The experiment was repeated 16 times, and each time 
the visitee stood in a new location in the hall. At each 
experiment, the spend time for the visitor to reach to the 
location of the visitee was measured and noted. The average of 
this time was 86 seconds. 
In another experiment in the same dark hall, the visitee 
stand again in a new location, and then a recorded sound of an 
environment in one of the squares of Tehran was played at 65 
dB. Then the visitor entered the room with no equipment and 
tried to find the location of the visitee by calling her name and 
hearing her answer until reaching her location. This experiment 
also was repeated 16 times, and the average time for the visitor 
to find the location of the visitee was 340 seconds. 
 
IV. CONCLUSION AND FUTURE WORK 
By comparing the results of the two experiments, it can be 
seen that the use of the proposed system and the Smart 
Director reduces the time taken to find the location of the 
visitee by 74% for the appointments of the blind people in 
urban areas. It is expected that this proportion of time 
optimization in large urban public places will have a 
significant impact on reducing the time costs for the blind 
people and bring about relaxation for them in these situations. 
 
For a definitive assessment, this system can be piloted with 
the participation of several blind volunteers and the planning 
of appointments between them in urban public places. 
 
The strengths of this system are the simplicity of training 
and deployment for the blind people, the cheapness of 
equipment and software, and its high efficiency. However, the 
weaknesses of this system are the need to provide its 
equipment and software for each blind person, the weight and 
load gain of blind person's mobile devices when going to an 
appointment, and also the need to rotate the SD around 360 
degrees when looking for the visitee. 
 
In order to overcome the weaknesses of the system, a 
smartphone and its RF waves, Bluetooth or Wi-Fi can be used 
instead of the SD, because the smartphone has all the 
hardware components of the SD inside its own. The software 
can also be developed as a mobile app and installed on the 
smartphone. In this way, providing the equipment and 
software is simplified and the weight and volume of blind 
person's mobile devices are reduced. If smart glasses are used 
instead of SD, then the visitor should only turn their head 
around when looking for the visitee, which is much more 
common and easier than turning the SD around by hand. 
Another solution to eliminate the need to rotate the SD 360 
degrees is installing four RF receiver antenna in four sides of 
the SD. 
 
As a recommendation to develop this system, it is possible 
to equip the proposed system in this article with a GPS 
receiver, so that the blind person will be guided by the GPS 
system from the beginning of the route to the meeting 
location, and then find the visitee with the help of the RF of 
the SD device in the meeting location. 
 
Another suggestion of extending this system is to use it for 
appointments in very crowded, dark, or less known locations. 
The receiver antenna and the software of the SD can also be 
upgraded to increase the accuracy of its functionality, so that, 
in addition to the direction, the distance to the visitee is 
estimated and notified to the visitor in real time. 
 
REFERENCES 
[1] L. Bolotnyy, G. Robins, "Physically Unclonable Function-Based 
Security and Privacy in RFID Systems," Fifth Annual IEEE 
International Conference on Pervasive Computing and Communications 
(PerCom'07), White Plains, NY, March 2007.  
[2] F. Sahba, R. Sahba, "Prevention of Metro Rail Accidents and Incidents 
in Stations Using RFID Technology," 2018 World Automation 
Congress, Stevenson, WA, June 2018. 
[3] H. D. Chon, S. Jun, H. Jung, S. W. An, "Using RFID for Accurate 
Positioning," Journal of Global Positioning Systems (2004), Vol. 3, No. 
1-2: 32-39. 
[4] S.L. Ting, S.K. Kwok, A. H.C. Tsang, G. T.S. Ho, "The Study on Using 
Passive RFID Tags for Indoor Positioning," International Journal of 
Engineering Business Management, Vol. 3, No. 1 (2011), pp. 9-15. 
[5] A. Bekkali, H. Sanson, M. Matsumoto, "RFID Indoor Positioning based 
on Probabilistic RFID Map and Kalman Filtering", Third IEEE 
International Conference on Wireless and Mobile Computing, 
Networking and Communications (WiMob 2007). 
[6] S. S. Saab, Z. S. Nakad, "A Standalone RFID Indoor Positioning System 
Using Passive Tags," IEEE Transactions on Industrial Electronics, Vol. 
58, No. 5, May 2011. 
[7] Z. Xiong, F. Sottile, M. A. Spirito, R. Garello, "Hybrid Indoor 
Positioning Approaches Based on WSN and RFID," 2011 4th IFIP 
International Conference on New Technologies, Mobility and Security, 
Paris, 2011, pp. 1-5. 
[8] A. R. J. Ruiz, F. S. Granja, J. C. P. Honorato, J. I. G. Rosas, "Accurate 
Pedestrian Indoor Navigation by Tightly Coupling Foot-Mounted IMU 
and RFID Measurements," IEEE Transactions on Instrumentation and 
Measurement, Vol. 61, No. 1, January 2012. 
[9] L. Catarinucci, R. Colella, L. Mainetti, L. Patrono, S. Pieretti, I. Sergi, L. 
Tarricone, "Smart RFID Antenna System for Indoor Tracking and 
Behavior Analysis of Small Animals in Colony Cages," IEEE Sensors 
Journal, Vol. 14, No. 4, April 2014. 
[10] C.-H. Huang, L.-H. Lee, C. C. Ho, L.-L. Wu, Z.-H. Lai, "Real-Time 
RFID Indoor Positioning System Based on Kalman-Filter Drift Removal 
and Heron-Bilateration Location Estimation," IEEE Transactions on 
Instrumentation and Measurement, Vol. 64, No. 3, March 2015 
[11] 1. L. Bolotnyy, S. Krize, G. Robins, "The Practicality of Multi-Tag 
RFID Systems," In Proc. International Workshop on RFID Technology - 
Concepts, Applications, Challenges (IWRT 2007), Madeira, Portugal, 
June 2007.  
[12] 2. L. Bolotnyy, G. Robins, "The Case for Multi-Tag RFID Systems," In 
International Conference on Wireless Algorithms, Systems and 
Applications (WASA), Chicago, IL, August 2007.  
[13] F. Sahba, "Wireless Sensors and RFID in Garden Automation," 
International Journal of Computer and Electronics Research, vol. 3, no. 
4, August 2014. 
[14] F. Sahba, "Museum Automation with RFID," Proceedings of the 2014 
World Automation Congress (WAC), pp. 19-22, Kona, HI, August 2014. 
[15] F. Sahba, Z. Nourani, "Smart Tractors in Pistachio Orchards Equipped 
with RFID," 2016 World Automation Congress, Puerto Rico, July 2016. 
[16] M. Mostavi, S. Salekin, Y. Huang, "Deep-2'-O-Me: Predicting 2'-O-
methylation sites by Convolutional Neural Networks," 2018 40th 
Annual International Conference of the IEEE Engineering in Medicine 
and Biology Society (EMBC), pp. 2394-2397, 2018. 
  
 
                                                                                                                                 https://sites.google.com/site/ijcsis/ 
                                                                                                ISSN 1947-5500 
 
International Journal of Computer Science and Information Security (IJCSIS), 
Vol. 16, No. 12, December 2018 
[17] M. Bagheri, M. Madani, R. Sahba, and A. Sahba, "Real time object 
detection using a novel adaptive color thresholding method," 
International ACM Workshop on Ubiquitous Meta User Interfaces (Ubi-
MUI'11), Scottsdale, AZ, November 2011. 
[18] M. Mostavi, V. Johari Majd, "Optimal bang-bang drug protocols for 
AIDS patients," 24th Iranian Conference on Electrical Engineering 
(ICEE), 2016. 
[19] A. Sahba, J. Prevost "Hypercube Based Clusters in Cloud Computing," 
11th International Symposium on Intelligent Automation and Control, 
2016 World Automation Congress, Puerto Rico, July 2016. 
[20] A. Sahba, R. Sahba, and W.-M. Lin, "Improving IPC in Simultaneous 
Multi-Threading (SMT) Processors by Capping IQ Utilization 
According to Dispatched Memory Instructions," 2014 World 
Automation Congress, Kona, HI, August 2014. 
[21] H. Bouzary, F. Frank Chen, "Service optimal selection and composition 
in cloud manufacturing: a comprehensive survey," The International 
Journal of Advanced Manufacturing Technology, Vol. 97, Issue 1-4, pp 
795-808, July 2018. 
[22] H. Bouzary, F. Frank Chen, K. Krishnaiyer, "Service matching and 
selection in cloud manufacturing: a state-of-the-art review," 46th SME 
North American Manufacturing Research Conference, NAMRC 46, 
Texas, USA, 2018. 
[23] A. Zarreh, C. Saygin, H.D. Wan, Y. Lee, A. Bracho, "A game theory 
based cybersecurity assessment model for advanced manufacturing 
systems," Procedia Manufacturing, Elsevier, vol. 26, pp. 1255-1264, 
2018. 
[24] P. Shahmaleki, "Enhancing Wind Turbine's Performance Using Fuzzy 
Pitch and Torque Controllers," 2018 World Automation Congress, 
Stevenson, WA, June 2018. 
[25] A. Bracho, C. Saygin, H.D. Wan, Y. Lee, A. Zarreh, "A simulation-
based platform for assessing the impact of cyber-threats on smart 
manufacturing systems," Procedia Manufacturing, Elsevier, vol. 26, pp. 
1116-1127, 2018. 
[26] A. Zarreh, C. Saygin, H.D. Wan, Y. Lee, A. Bracho, "Cybersecurity 
Analysis of Smart Manufacturing System Using Game Theory Approach 
and Quantal Response Equilibrium," Procedia Manufacturing, Elsevier, 
vol. 17, pp. 1001-1008, 2018. 
[27] A. Sahba, Y. Zhang, M. Hays and W.-M. Lin, "A Real-Time Per-Thread 
IQ-Capping Technique for Simultaneous MultiThreading (SMT) 
Processors", In the Proceedings of the 11th International Conference on 
Information Technology New Generation (lTNG 2014), April 2014. 
[28] K. Krishnaiyer, F. Frank Chen, B. Burgess, H. Bouzary, "D3S Model for 
Sustainable Process Excellence," 46th SME North American 
Manufacturing Research Conference, NAMRC 46, Texas, USA, 2018. 
[29] A. Sahba, A. Das, P. Rad, M. Jamshidi, "Image Graph Production by 
Dense Captioning," 2018 World Automation Congress, Stevenson, WA, 
June 2018. 
[30] P. Shahmaleki, M. Amiri, M. Mahzoon, "Adaptive Neuro Fuzzy Control 
Design of a Solar Power Plant’s Complete Oil Cycle," ASME 2009 3rd 
International Conference on Energy Sustainability collocated with the 
Heat Transfer and InterPACK09 Conferences, pp. 625-633, 2009. 
[31] P. Shahmaleki, M. Mahzoon, and P. Shahmaleki, "Designing controller 
system for integrated solar power plant using fuzzy method," ASME 
2008 International Mechanical Engineering Congress and Exposition, 
pp. 665-672, 2008. 
[32] R. Sahba, N. Ebadi, M. Jamshidi, P. Rad, "Automatic Text 
Summarization Using Customizable Fuzzy Features and Attention on 
The Context and Vocabulary," 2018 World Automation Congress, 
Stevenson, WA, June 2018. 
[33] R. Sahba, "A Brief Study of Software Defined Networking for Cloud 
Computing," 2018 World Automation Congress, Stevenson, WA, June 
2018.  
[34] R. Sahba, "Hashing for fast IP address lookup utilizing inter-key 
correlation", The University of Texas at San Antonio, ProQuest 
Dissertations Publishing, 2013. 
[35] P. Shahmaleki, M. Mahzoon, and V. Shahmaleki, "Designing Fuzzy 
Controller and Real Time Experimental Studies on a Nonholonomic 
Robot," IFAC Proceedings Volumes, 42(15), pp. 312-319, 2009. 
 
 
